The purposes of the study were to assess differences in physical activity levels and correlates of physical activity among overweight ( ‡ 85th percentile of body mass index for their sex and age) and non-overweight (< 85th percentile) youth. The sample included 509 seventh through twelfth graders. Activity was measured by a 7-day, 46-item activity checklist. Overweight girls were more sedentary than non-overweight girls (p < .03), and non-overweight girls engaged in more vigorous physical activity than overweight girls (p < .03). For boys, there were no significant differences in activity. The regression analyses for vigorous activity yielded the largest total R 2 's (R 2 = .49 for overweight and R 2 = .27 for non-overweight.) The significant factor for overweight youth was greater athletic coordination (p < .01). For non-overweight youth, the significant factors were greater family support (p < .05), greater peer support (p < .001), fewer barriers (p < .03), and greater athletic coordination (p < .01).
Correlates of physical activity vary by weight status of young people.
Overweight is a major health problem for youth and the risks of obesity are well documented (24, 25, 37, 39, 40) . In a recent national study, among children 4 to 12 years old, 21.8% of Hispanics, 21.5% of African Americans, and 12.3% of non-Hispanic whites were overweight (37) . Furthermore, the severity and prevalence of overweight have increased dramatically in the past 30 years (37, 39, 40) . For obese youth, the physical and psychological risks include increased blood pressure, increased total cholesterol and abnormal lipoprotein ratios, hyperinsulinemia, higher incidence of type-2 diabetes, poor body image, low self-esteem, and cultural stigmatization (24, 25, 30) . Additionally, obese children and adolescents are more likely to become obese adults (6, 17) . The increasing rates of obesity and risks of obesity among youth are an urgent public health epidemic (37) .
To address this concern, one national objective is to "increase to > 50% the proportion of overweight people aged > 12 years old who have adopted sound dietary practices combined with regular physical activity to attain an appropriate body weight" (7) . Regular physical activity decreases blood pressure in youth with borderline hypertension (2), increases physical fitness in obese youth (18, 19) , and decreases the degree of overweight among obese children (5, 10, 11, 36) . To promote physical activity among overweight youth, understanding the physical activity patterns and correlates of physical activity is important.
Findings from previous studies are inconsistent regarding the relationship between weight status and physical activity levels in youth (43, 44) . A comprehensive review (34) of correlates of physical activity among children and adolescents identified 31 studies in children and 21 studies in adolescents related to body mass index. The body mass index and physical activity relationship was inconsistent for children, and there was no association for adolescents. A recent study (15) found that, among middle and high school students, activity (environmental factors) and inactivity (socio-demographic factors) are associated with different correlates. It may be useful to examine a broader range of physical activity and inactivity patterns and correlates. Except for one longitudinal study (32) , a broad range of activity and inactivity correlates has not been studied among non-overweight and overweight youth (3, 8) even though physical activity is recommended as an essential part of treatment and therapy for overweight and obese youth (4). Recommendations from two reviews (34, 35) of correlates and interventions in youth and the Surgeon General Report on Physical Activity and Health (41) emphasize the need for further study of subgroups of youth, most notably by weight status.
Given the inconsistent findings and limited data, more research is needed to better understand similarities and differences in activity patterns and correlates between non-overweight and overweight youth. Therefore, this study addresses three questions comparing non-overweight and overweight youth: 1) Are there differences in activity patterns? 2) Are there differences in psychosocial correlates of physical activity? 3) Are there differences in levels of the psychosocial correlates?
Methods

Subjects
The subjects were recruited from all children enrolled in physical education in the public school system in Amherst, Massachusetts and surrounding towns that fed into the Amherst Regional Junior and Senior High Schools. Current analyses only include middle and high school students.
The gender, racial/ethnic, and age composition of the sample are presented in Table 1 . The final sample was 509. There were a greater number of girls (55%) than boys (45%), more non-Hispanic whites (78%) than other ethnic groups (22%), and more middle school students (59%) than high school students (41%). A significantly greater proportion of boys were overweight than girls (p < .009) and more ethnic minority youth were overweight compared to non-Hispanic whites (p < .007).
Instruments and Measures
Questionnaires. Two questionnaires were used: a parent-proxy survey and a selfreport survey for the older children. The questionnaires were designed to investigate correlates of activity, the child's activity level, and the parent's activity. Each questionnaire took approximately 45 minutes to complete.
To estimate the child's activity during the previous seven days, 46 activities including sedentary behaviors were listed plus three spaces for "other" activities. Respondents indicated whether the activity was performed and if so, on how many days and how many minutes per session. Additional questions asked about sports team participation and any activity classes or lessons that were attended.
Correlates of Physical Activity
Questions about correlates of activity assessed the child's environment, attitudes, household, peer, and parental influences on physical activity behavior. For example, questions included ratings of athletic coordination, health benefits of physical activity, enjoyment of physical activity, choices of recreational time, safety and convenience of recreational areas, transportation to activity, encouragement from adults and peers, and parental participation in physical activity. These variables are described in Tables 2 and 3 .
Some items and scales were taken from other studies (33, 38) but many items were developed for this study to expand the range of potential correlates. In a substudy, 105 parents of children aged 6 to 15 years (mean age =11.1, SD = 2.8) and 66 sixth through eighth graders completed the same survey twice, an average time of 16 days apart. We computed an intra-class correlation to assess test-retest reliability. The correlations ranged from .42 (park distance) to .90 (barriers) ( Tables  2 and 3 ). For the correlates scales, principal component factor analysis with varimax rotation was used to check for unidimensionality. Summing the scores of items for the same construct created scale scores. Cronbach's alpha coefficients were computed to assess internal consistency of each scale. The Cronbach's alpha coefficients ranged from .65 (peer influences) to .92 (benefits) ( Tables 2 and 3 ). All scales with more than three questions exceeded the criterion of > .70 (26) for internal consistency. The variable names, range of items, description of sample items and Cronbach's alpha coefficients are presented in Table 2 (adult questionnaire) and Table 3 (student questionnaire).
Assessment of Physical Activity
For a total of 46 activities and three write-in activities, the student and adult were asked to complete how many days and for how many minutes the student had performed the activity during the past 7 days. Physical activity minutes as reported were corrected for gross errors by re-scoring outlier values to the 90 th or 99 th percentile values of the distribution. MET values were obtained for each activity using the Physical Activity Compendium (1) and the value was multiplied by the hours and days per week that the activity was performed. Means per day in kcal/ kg/day for total activity, sedentary and moderate, and vigorous and very vigorous activity were calculated. 
Measure of Overweight
Body mass index (BMI) is calculated by dividing student reported weight in kilograms by the square of height in meters. Weight or BMI alone is not regarded as a complete measure of obesity for growing children. Given these limitations and consistent with previous literature (23, 40) , we used the 85th percentile of BMI from national standards as the cutoff for our measure of overweight.
Procedures
Prior to in-school visits by the research team, permission was obtained from the superintendent of schools, school principals, athletic directors, school committees, and physical education teachers. All questionnaire data were collected in November and December 1996. CSA monitor data were collected in November 1996 and in March 1997. This data collection procedure was used because cold weather during the winter months in Massachusetts could adversely limit the activity levels of the children.
Children were then given a packet of materials that included, one "free incentive" worth $1.00, informed consent document, and the parent questionnaire. Children were instructed to take the packet home and obtain consent from their parents. Another free incentive (video rental) was provided upon return of the parent questionnaire and informed consent.
Older children (grades 7-12) who returned the informed consent and parent questionnaire were given a student survey. All children who returned a parent questionnaire were included in the possible pool of subjects to wear the CSA monitor. Only one child per household was allowed into the monitoring portion of the study.
The goal for the monitoring portion of the study was to obtain 100 (50 male) subjects per age group, in this case grades 7-9 and 10-12. Subject selection was accomplished by using random number tables. Children in grades 7 to 12 received their monitors at the beginning of their PE class. Monitors were distributed equally across age groups during any given week to decrease confounding affects of changes in weather. The children who successfully completed 7 days of monitoring received monetary compensation ($20.00) and an entry in a raffle for sporting event tickets.
Analysis
The agreement between classification of < 85th percentile and ‡ 85th percentile comparing parent and student reports of height and weight was 0.93 (p < .001) (correlation coefficient) and 0.79 (Kappa). A Kappa of >.75 denotes excellent agreement (31) . In this study, we used only student reports and not parent reports. The physical activity variables were log transformed because these variables were positively skewed. Age was the covariate in the analysis of covariance. T-tests were calculated for each correlate comparing overweight ( ‡85th percentile) and non-overweight (< 85th percentile) youth. Chi-square statistic was performed for weight practices such as dieting to lose weight in the past 30 days.
For each dependent variable, separate regressions by overweight and nonoverweight were computed. The analyses were multiple hierarchical regressions; the initial analysis entered the demographic variables and determined the variance accounted for by this block of variables. The demographic block was entered first to determine how much of the variance modifiable variables explained after adjusting for demographic variables. The second analysis included the demographic variables and additional variables that were significantly correlated with the dependent variable in preliminary zero-order correlations. Partial R 2 indicates the variance accounted for by individual variables.
Results
Overweight and Activity Questionnaire
The activity levels (kilocalories per day for total, sedentary, moderate, vigorous, teams and classes) were compared between overweight and non-overweight youth. In fourteen comparisons there were only three significant differences. The overweight youth were more sedentary than the non-overweight youth, overweight girls were more sedentary than non-overweight girls, and overweight girls engaged in less vigorous physical activity than non-overweight girls (Table 4) .
Comparing Activity Correlates Between Overweight and Non-overweight Youth
In boys, the overweight participants did not differ from the non-overweight participants in fourteen comparisons of correlates. In girls, six of the fourteen comparisons were significant. Parents or guardians perceived overweight girls to be significantly less safe in the park than non-overweight girls. Overweight girls perceived greater barriers (p < .01), less peer support (p < .04), fewer activity choices (p < .03), less athletic coordination (p < .01), and less enjoyment of physical activity (p <.01) than non-overweight girls.
Overweight boys (p < .004) and overweight girls (p < .002) were significantly more likely to have dieted to lose weight in the past 30 days than their nonoverweight counterparts. Similarly, overweight boys (p < .001) and overweight girls (p < .002) were significantly more likely to exercise to lose weight than nonoverweight youth.
Activity Variables and Correlates in Overweight and Non-overweight Youth
Ten regressions were computed to assess the relationships among activity correlates and youth-reported total, sedentary, moderate-intensity, and vigorous-intensity activity as well as number of classes and team sports for overweight and nonoverweight youth. For total activity (Table 5) , the demographic (age, gender, and ethnic background) block was not significant for non-overweight youth. For overweight youth, the demographic block was significant (p < .0001, total R 2 = 22). Ethnic background was the only significant variable; overweight ethnic minority youth were more active than overweight non-Hispanic white youth. For overweight youth, none of the other correlates were significant. For non-overweight youth, family support, peer support, and activity choices were significant variables (overall model, p < .001, total R 2 = 0.28). The regression analyses for sedentary behaviors (Table 6 ) identified few significant variables. The only significant variable was age (p < .001) for the nonoverweight youth. Older youth reported fewer sedentary pursuits than younger adolescents. For moderate-intensity activity, several significant variables were found, and the regressions accounted for 11% (non-overweight) and 21% (overweight) of the variances (total R 2 ). Among overweight youth, dieting to lose weight (p < .01) was a significant variable. For non-overweight youth, family support (p < .01) and exercising to lose weight (p < .04) were significant variables. Also, boys were more active than girls (p < .001).
For vigorous-intensity activity regression analyses, overweight ethnic minority youth were more active than overweight non-Hispanic white youth (p < .001, total R 2 = 0.26). Among non-overweight youth, family support (p < .05), peer support (p < .001), fewer barriers (p < .03) and athletic coordination (p < .01) were significant; the overall model was significant (p < .0001, total R 2 = 0.27). In overweight youth, athletic coordination (p < .01) was significant; the overall model Note. Dependent variables were log transformed. was significant (p < .0001, total R 2 = 0.49). In the number of classes and team sports analyses, none of the variables was significant among overweight youth. In non-overweight youth, younger age (p < .05), greater family support (p < .01), fewer barriers (p < .05), greater athletic coordination (p < .02), and more likely to exercise to lose weight (p < .02) were significant variables; the overall model was significant (p < .0001; total R 2 =0.22).
Discussion
Psychosocial variables may explain activity differences or suggest different approaches to interventions for non-overweight and overweight youth. In this study, overweight girls spent more time in sedentary behaviors than non-overweight girls. Non-overweight girls engaged in more vigorous physical activity than overweight girls. Overweight girls perceived greater barriers, less peer support, less athletic coordination, fewer activity choices, and less enjoyment of physical activity than non-overweight girls. These results indicate that interventions for overweight girls may need to target these variables. The differences among several psychosocial variables may make it difficult for overweight girls to be physically active, even though they are not consistently shown to be less active than non-overweight girls. In this study, there were no significant differences among psychosocial variables between overweight and non-overweight boys. These results are consistent with the absence of physical activity differences in boys in this sample. Consistent with our results, another study (27) reported that, among eighth and tenth graders, fundamental movement skills significantly predicted the amount of time spent in organized physical activity (a positive relationship); the prediction was stronger for girls compared to boys. In a review (29) , recommendations to increase activity participation among obese girls included the following: introduce the girls gradually to enjoyable forms of exercise and build confidence in their physical abilities with the goal of improving their sense of self-mastery. The current findings that overweight girls perceived less enjoyment of physical activity and less athletic coordination provide empirical support for these recommendations.
Gender similarities and differences were found in this study. Both overweight boys and overweight girls were significantly more likely to have dieted to lose weight in the past 30 days and to exercise to lose weight than their non-overweight counterparts. However, non-overweight and overweight girls differed in physical activity levels and correlates of physical activity, whereas, non-overweight and overweight boys did not differ in physical activity levels and correlates. This gender difference may be explained by several reasons. Boys are more active than girls; therefore, weight status may not be as relevant a factor for the activity levels of boys. On the other hand, because of social desirability, there may be more error in the assessment of activity and correlates for boys, which would obscure differences by weight status. Another possibility is that gender-specific correlates or a broader range of correlates are needed to identify differences among correlates by weight status for boys. Also, perhaps, a different measure of overweight and obesity or a larger sample of overweight youth would yield different results. Nevertheless, more research is needed to further explore gender similarities and differences as well as to identify appropriate correlates and intervention needs by weight status among boys.
The limitations of this study include the reliance on self-report questionnaires, the small amount of variance accounted for, and potential selection bias. Several of the variables were one-item questions and the validity of the self-report measures requires further documentation. The internal consistency and test-retest reliability, however, of most of the questionnaire variables were good. Several reasons may explain why the amount of variance accounted for is low. One explanation is error in measuring physical activity and psychosocial correlates. More precise measures would be expected to reveal greater associations. In particular, it may be important to collect objective measures of environmental variables. Another explanation is that the psychosocial correlates and demographic characteristics represent only a subset of variables and should not be expected to account for total variance. A recent review (34) identified a broad range of correlates. The challenge is to identify critical modifiable variables and improve precision of measures to better explain differences in activity among subgroups of youth. The smaller sample of overweight youth helps explain the small number of significant variables in the regressions.
Generalizing our results to obese youth merits appropriate caution because overweight was defined by body mass index and not body fat measures. Furthermore, we do not know to what extent the study sample is representative, so caution is needed in generalizing these results to youth in general as well as to overweight youth. The findings that overweight ethnic minority youth were more active than overweight non-Hispanic white youth, and that older youth engaged in fewer sedentary pursuits than younger youth, are novel results that warrant further investigation.
Childhood and adolescence obesity have increased dramatically in the past 30 years (16, 37, 42) . Increased adiposity negatively affects fitness. Low fitness levels and obesity can affect the willingness of adolescents, particularly girls, to be active. Results from this study indicate that physical activity interventions targeting overweight youth should consider improving athletic coordination, providing a range of activity choices, reducing barriers to activity, establishing peer support, and creating opportunities and environments to enhance enjoyment of activity. Effective physical activity interventions in all youth can help us achieve the goal of a more physically active and healthier society.
